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[57] ABSTRACT 

A hub mechanism attachable to a bicycle frame includes a 
hub spindle having contact portions for contacting the frame 
to be fixed to the frame. The hub spindle includes small 
diameter portions disposed in axially opposite end regions 
thereof, respectively, and a large diameter portion disposed 
between the small diameter portions and having a substan- 
tially lai^er diameter than the small diameter portions. The 
hub mechanism further includes a hub rotatably supported 
by the hub spindle, and a bearing mechanism disposed 
between the hub spindle and the hub for allowing rotation of 
the hub relative to the hub spindle. Hie bearing mechanism 
includes a pair of ball bearings disposed on the small 
diameter portions of the hub spindle, respectively, and 
receivers disposed between the. ball bearings and the hub 
spindle for receiving the ball bearings, respectively. Each of 
the receivers includes an extension extending to the large 
diameter portion of the hub spindle and engaging a periph- 
ery of the large diameto* portion. 

19 Clainis, 3 Drawing Sheets 
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HUB MECHANISM FOR A BICYCLE FIG. 4 is a view showing a position of a seat relative to 

a fork end 



BACKGROUND OF THE INVENTION 

5 

1. FIELD OF THE INVENTION 

The present invention relates to a hub spindle for sup- 
porting a wheel between fork ends of bicycle frames. 

2. DESCRIPTION OF THE RELATED ART 

A hub mechanism for a bicyde includes a hub spindle 
fixed to fork ends of a bicycle frame, and a hub rotatably 
supported by the hub spindle usually through a bearing 
mechanism. A conventional hub spindle has substantially the 
same diameter at opposite ends and in intennediate positions 
thereof, as shown in Japanese Utility Model Publication 
Kokai No. 4-107101, for example. The bearing mechanism 
used in the above hub mechanism includes ball pressers 
mounted on the hub spindle. Each ball presser is a short 
element disposed adjacent a ball bearing as seen in the above 
publication. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a hub 
mechanism having a hub spindle formed stronger than in the 25 
prior art without enlarging the bearings. The above object is 
fulfilled, according to the present invention, by a hub 
mechanism comprising a hub spindle having contact por- 
tions foimed integrally therewith for contacting a bicycle 
frame to be fixed to the frame, the hub spindle including 
small diameter portions disposed in axially opposite end 
regions thereof, respectively, and a laige diameter portion 
disposed between the small diameter portions and having a 
substantially larger diameter than the small diameter por- 
tions. The hub mechanism further comprises a hub rotatably 
supported by the hub spindle, and bearing means disposed 
between the hub spindle and the hub for allowing rotation of 
the hub relative to the hub spindle. 

According to this construction, the hub spindle has a large 
diameter portion to be stronger than a hub spindle having no 
large diameter portion. The hub spindle further includes 
small diameter portions where bearings arc mounted. This 
avoids enlargement of the entire hub mechanism. 

In order to increase the strength of the entire hub mecha- ^ ^ 
nism, each of ball receivers or pressers constituting the 
bearings may include an extrasion extending to the large 
diameter portion and engaging the large diameter portiort 
With this construction, the small diameter portions of the 
hub spindle are reinforced by the baU pressers to provide 
additional strength for the hub mechanism. Such ball press- 
ers distribute forces from a bicycle wheel over a large area 
of the hub spindle, thereby diminishing the possibility of 
damage to the hub spindle. 

Further and other objects, features and effects of the 55 
invention will become more apparent from the following 
more detailed description of the embodiment of the inven- 
tion taken with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 60 

FIG. 1 is a view, partly in section, of a hub mechanism and 
related parts according to the present invention; 

FIG. 2 is a sectional view taken through the axis of a hub 
spindle according to the present invention; 55 

FIG. 3 is a sectional view of an extension of a ball presser, 
the hub spindle and a ball bearing; and 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A hub mechanism in a preferred embodiment of the 
present invention will be described next with reference to 
the drawings. 

HG. I shows a section of a hub 3 to illustrate the 
hub-mechanism according to the present invention. The hub 
3 includes hub flanges la and 1^ having spokes for sup- 
porting a bicycle wheel. Numeral 2, in FIG. 1 denotes a 
water drain bore. The hub 3 is rotatably supported on a hub 
spindle 6 through bearing devices 15. This embodiment 
includes a quick release 5 disposed at one end of the hub 
spindle 6. Each bearing device 15 includes an outer race 7, 
a ball bearing 8 and a ball presser 4. The ball presser 4 has 
a surface 4c for contacting the ball bearing 8. The ball 
bearing 8 is arranged between the surface 4c and outer race 
7. Seal members 9 are arranged in opposite end portions of 
the hub spindle 6. The seal members 9 substantially cover 
spaces between the hub 3 and hub spindle 6 to prevent entry 
into the hub 3 of water, dust and the like. 

The hub spindle 6 will be described next with reference to 
FIG. 2. The hub spindle 6 defines an axial bore 6d for 
receiving a hub rod 5a connected to the quick release 5. The 
ball pressers 4 are arranged in axially opposite end regions 
6b of the hub spindle 6. Further, lock nuts 10 are screwed to 
opposite ends of the hub spindle 6. Each lock nut 10 has a 
steel seat 11 attached thereto. The seat 11 is retained on the 
lock nut 10 by a retainer ring 12. 

The seat 11 includes a fixing projection 11a for fitting in 
a cutout 13& defined in a foric end 13a of a body frame 13 
(FIG. 4). As shown in FIG. 4, the cutout 13^ extends 
longimctinally of the fork end 13a to an ^treme end thereof. 
The cutout 13b receives a coupling portion 10a of the lock 
nut 10 as well as the projection 11a of the seat 11. 

^th the coupling portion 10a of the lock nut 10 and the 
projection 11a of the seat 11 placed in the cutout 13^, the 
hub mechanism is fixed to the bicycle frame 13 by tightening 
the quick release 5. 

The hub spindle 6 has a tubular overall construction as 
seen in FIG. 2, which is formed of an alumiimm alloy. 
Further, as seen, a middle region 6a of the hub spindle 6 has 
a diameter Dl substantially larger than a diameter D2 of the 
opposite end regions 6b, Specifically, in the preferred 
embodiment, diameter Dl is larger than diameter D2 by 
about 15%. or at least 10%. 

The middle region 6a is located between the pair of ball 
bearings 8, and preferably has an axial length at least one 
third of the total length of the hub spindle 6. 

Each bail presser 4 receives and contacts the ball bearing 
8 in the end region 6b. The ball presser 4 has an axially 
outward end contacting the lock nut 10. The ball presser 4 
includes an axially inward extension 4b extending toward 
the middle of the hub spindle 6. As shown in FIG. 2, the 
extension 4b overlaps a substantial portion of the middle 
region 6a of the hub spindle 6. In FIG. 2, reference L denotes 
an axial length of the ball presser 4. The extension 4b defines 
a threaded surface for meshing, in the overiapping area, with 
a threaded surface 14 formed peripherally of the middle 
region 6a of the hub spmdle 6. Reference D3 in FIG. 2 
denotes an inside diameter of the extension 4d of the ball 
presser 4. As noted hereinbefore, the ball presser 4 and ball 
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bearing 8 combined with the outer race 7 constitute the 
bearing device. 

The bore 6d of the hub spindle 6 has a constant diameter 
throughout the hub spindle 6, with the middle region 6a 
having large diameter Dl as noted above. Consequendy, the 5 
middle region 6a has a large wall thickness to sUienglhen the 
hub spindle 6. However, the hub spindle 6 has reduced 
diameter D2 where the bearing devices 15 are mounte4 to 
avoid enlargement of the bearing devices 15. The hub 
spindle 6, particularly small diameter portions thereof, is lo 
reinforced by the ball pressers 4 extending to the middle 
region 6a of the hub spindle 6, with the extensions 4b 
meshed with the middle region 6a. Preferably, the ball 
pressers 4 are formed of steel to be strong against wear due 
to contact with the ball bearings 8. 15 

As shown in FIG. 2, each ball bearing 8 contacts the 
surface 4c of the ball presser 4, wMch surface has an 
approximately conical shape to hold the ball bearing 8 with 
the outer race 7. In FIG. 2, a ball above the hub spindle 6 and 
a ball below the hub spindle 6 have a distance D4 iherebe- 20 
tween. The extension 4b has a sectional shape as shown in 
FIG. 3. Specifically, the extension 4b has peripheral grooves 
16 corresponding in number to the balls and extending 
axially of the extension 4b, The extension 4b has an outside 
diameter D5, and a diameter D4 where the grooves 16 are 25 
formed. Thus, the diameter D5 is larger than the diameter D4 
to strengthen the extension 4b. 

For inserting the ball presser 4 to place the extension 4b 
inside the hub 3, the ball presser 4 is pushed toward the 
middle of the hub 3 with the ball bearing 8 fitted in the 
grooves 16. Then, the grooves 16 may be moved past the 
ball bearing 8. Tb strengthen the ball presser 4, outside 
diameter D5 of the extension ^ prefer^ly is larger than 
diameter D4. It is also possible to design the extension such 
that the diameter D5 is the same as or smaller than diameter 3^ 
D4. 

Preferably, each lock nut 10 is formed of steel. This is 
considered effective to avoid wear and deformation of the 
lock nut 10 occurring when the coupling portion 10a of the 
lock nut 10 contacts the fork end 13a. ^ 

As shown in FIG. 2, each lock nut 10 has the seat 11 
rotatably attached thereto. The seat 11 is retained on the lock 
nut 10 by the retainer ring 12. As shown in FIG. 4, the seat 
11 is D-shaped as a whole. That is, the seat 11 includes a 
semicircular portion and a linear portion Ub, The seat 11 
defines a bore substantially centrally thereof for receiving 
the coupling portion 10a of the lock nut 10. Further, the seat 
11 includes the fixing projection 11a for fitting in the cutout 
13b defined in the fork end 13a. When the hub mechanism 
according to the present invention is attached to the fork end 
13a, the fixing projection 11a of the seat 11 is placed in the 
cutout 13b of the fork end 13a. ConsequenUy, the linear 
portion 116 of the seat 11 always Hes adjacent the 1^ end 
of the fork end 13a. 

When the hub spindle 6 is inclined relative to the fork end 
13a during use of the bicycle, the linear portion lib of the 
seat 11 contacts the fork end 13a. As a result, a force acting 
on the fork end 13a is distributed to the entirety of the linear 
portion 112?. This diminishes wear and damage of the fork go 
end 13a. 

In the above embodiment, each ball presser 4 is meshed 
with the hub spindle 6 in the middle region 6a of the latter. 
The ball presser 4 advantageously provides a strong rein- 
forcement for the hub spindle 6, with the extension 4b of the 65 
ball presser 4 rigidly connected to the hub spindle 6. 
Alternatively, the hub spindle 6 may include a threaded 
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portion adjacent each ball bearing 8, whereby the ball 
presser 4 nteshes with the hub spindle 6 adjacent the ball 
bearing 8. In this case, the extension 4b of the ball pressor 
4 may have an inside diameter adapted for contacting the 
middle region 6a to reinforce the hub spindle 6. 

The present invention is applicable also where the hub 
spindle 6 is fonned of titanium or other light metal than an 
aluminum alloy. Further, the invention is applicable where 
die hub spindle 6 is formed of steel to give priority to 
strength over lightness. 

It is also in accordance witii the present invention to 
employ needle bearings in place of ball bearings 8. 

The present invention is applicable to a rear wheel hub 
spindle as well as a front wheel hub spindle. 

What is claimed is: 

1. A hub mechanism attachable to a bicycle frame with a 
quick release mechanism comprising: 

a hub spindle supporting contact elements for contacting 
said irame to be fixed to said firame, said spindle 
defining a bore axially extending the entire length of 
said spindle for accommodating a part of said quick- 
release mechanism, said hub spindle mcluding: 
small diameter portions disposed in axially opposite 

end regions thereof, respectively; and 
a large diameter portion ctisposed between said small 
diameter portions and having a substantially larger 
diameter tiian said small diameter portions; 

a hub rotatably supported by said hub spindle; and 

bearing means disposed between said hub spindle and 
said hub for allowing rotation of said hub relative to 
said hub spindle, said being means including: 

a pair of bearing members disposed on said small diam- 
eter portions of said hub spindle, respectively; and 

receivers disposed between said bearing members and 
said hub spindle for receiving said bearing members, 
respeoively; 

each of said receivers including an extension extending to 
said large diameter portion and engaging a periphery of 
said large diameter portioa 

2. A hub mechanism as defined in claim 1, wherein each 
of said bearing members comprises a plurality of balls. 

3. A hub mechanism as defined in claim 1, wherein said 
bearing means further includes outer races attached to said 
hub. 

4. A hub mechanism as defined in claim 1, wherein said 
extension substantially overlaps said large diameter portion, 
and is engaged with said large diameter portion. 

5. A hub mechanism as defined in claim 2, wherein said 
extension has peripheral grooves corresponding in number 
to said balls and extending axially of said extension. 

6. A hub mechanism as defined in claim 1, wherein each 
of said contact elements including engaged a lock nut with 
said hub spindle, and a seat attached to said lock nut 

7. A hub mechanism as defined in claim 6, wherein said 
lock nut includes an end position for placement in an 
engaging bore of a fork end of said frame. 

8. A hub mechanism as defined in claim 6, wherein said 
seat includes a surface for contacting a side surface of a fork 
end of said frame, and a projection for insertion into an 
engaging bore formed in said fork end. 

9. A hub mechanism as defined in claim 6, wherein said 
seat has a linear portion formed peripherally thereof 

10. A hub mechanism as defined in claim 1, wherein said 
large diameter portion has a lengtii at least one third of an 
axial length of said hub spindle. 

11. A hub mechanism as defined in claim 1, wherein said 
large diameter portion has an outside diameter larger than an 
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outside diameter of said small diameter portions by at least 
about 10%. 

12. A hub mechanism as defined in claim 11, wherein said 
large diameter portion has an outside diameter larger than an 
outside diameter of said small diameter portions by at least s 
about 15%. 

13. A hub mechanism as defined in claim 1, wherein said 
receivers are formed of a material having steel as a main 
component thereof. 

14. A hub mechanism as defined in claim 1, wherein said lo 
hub spindle is formed of a material having aluminum as a 
main component thereof. 

15. A hub mechanism attachable to a bicycle frame with 
a quick-release mechanism comprising: 

a hub spindle supporting contact elements for contacting 
fork ends to be fixed to said fork ends, respectively, said 
spindle defining a bore axialiy extending the entire 
length of said spindle for accommodating a part of said 
quick-release mechanism, said hub spindle including: 
small diameter portions disposed in axialiy opposite ^ 

end regions thereof, respectively; and 
a large diameter portion disposed between said small 
diameter portions and having a substantially larger 
diameter then said small diameter potions; 
quick release means for fixing said hub spindle to said ^ 
firame; and 

ball bearing means mounted on said small diameter 

portions of said hub spindle for allowing rotation of a 

hub relative to said hub spindle; 
said hub being supported by said hub spindle to be 

rotatable relative tiiereto through said ball bearing 

means. 

16. A hub mechanism as defined in claim 15, wherein said 
ball bearing means includes a pair of sets of ball bearings 35 
disposed adjacent opposite ends of said hub spindle, and 
receivers for receiving said sets of ball bearings, respec- 
tively. 

17. A hub mechanism as defined in claim 15, wherein said 
laige diameter portion of sets of said hub spindle extends 40 
between said pair of ball bearings, said small diameter 
portions being disposed adjacent said ball bearing means. 

18. A hub mechanism attachable to fork ends of a bicycle 
with a quick-release mechanism comprising: 

a hub spindle supporting contact elements for contacting 45 
said fork ends to be fixed to said fork ends, respectively 
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said spindle defining a bore axialiy extending the entire 
length of said spindle for accommodating a part of said 
quick-release mechanism; 
a hub relatively rotatably supported by said hub spindle; 
and 

bearing means disposed between said hub spindle and 
said hub for allowing rotation of said hub relative to 
said hub spindle; said bearing means including: 
a pair of bearing members disposed adjacent opposite 

ends of said hub spindle, respectively; and 
receivers for receiving said bearing members, respec- 
tively; 

wherein said hub spindle includes opposite end regions 
disposed adjacent said pair of bearing members, 
respectively, and a middle region disposed between 
said pair of bearing members and having a substantially 
larger diameter than said end regions, each of said 
receivers including an extension extending to said 
middle region and engaging a periphery of said middle 
region. 

19. A hub mechanism attachable to fork ends of a bicycle 
with a quick-release mechanism comprising: 

a hub spindle supporting contact elements for contacting 
said fork ends to be fixed to said fork ends, respectively, 
said spindle defining a bore axialiy extending the entire 
length of said spindle for accommodating a part of said 
quick-release mechanism; 

a hub rotatably supported by said hub spindle; and 

bearing means disposed between said hub spindle and 
said hub for allowing rotation of said hub relative to 
said hub spindle, said being means including: 
a pair of bearing members disposed in opposite end 
regions of said hub spindle, respectively; and 

receivers disposed between said baring members and said 
hub spindle for receiving said bearing members, 
respectively; 

wheiein each of said receivers includes an axialiy outward 
end for contacting one of said contact portions and an 
axialiy inward extension extending to a middle region 
of said hub spindle and engaging a periphery of said 
middle region for distributing forces from said bearing 
means to said middle region and said contact portions. 

» 41 * * * 
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